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DETAILED ACTION 
Claim Rejections - 35 USC § 1 12 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-30 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 1, line 4, it is unclear what "using" encompasses. How is the first 
implantation process used to implant the first transistor region? Therefore, 
the claim is indefinite. 

Also in claim 1, line 8, it is unclear what "using" encompasses. How is the 
first implantation process used to implant a portion of the second transistor? 
Therefore, the claim is indefinite. 

In claim 2, line 3, it is unclear what "using" encompasses. How is the 
second implantation process used to form the source/drain region? 
Therefore, the claim is indefinite. 

In claim 3, line 3, it is unclear what "using" encompasses. How is the third 
implantation process used to implant the third transistor region? Therefore, 

+ ^loim ic inHofinito 

In claim 6, line /, n is unclear wnai ut>my cnuumjjaoooo. huw >o 
implantation process used to implant a portion of the fourth transistor? 
Therefore, the claim is indefinite. 

In claim 4, line 3, it is unclear what "using" encompasses. How is the fourth 
implantation process used to form source/drain region? Therefore, the claim 
is indefinite. 
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in claim 6, iine 4, it is unclear what "using" encompasses. How is the third 
implantation process used to the third transistor region and a portion of the 
fourth transistor region? Therefore, the claim is indefinite. 
Claim 18, line 3, it is unclear what "using" encompasses. How is the first 
threshold adjust implantation process used to adjust the threshold voltage of 
the first transistor device? Therefore, the claim is indefinite. 
In claim 18, line 5, it is unclear what "using" encompasses. How is the first 
threshold adjust implantation process used to form the source/drain of the 
second transistor device? Therefore, the claim is indefinite. 
In claim 21 , line 2, it is unclear what "using" encompasses. How is the 
second threshold adjust implantation process used to adjust the threshold 
voltage of the third transistor device? Therefore, the claim is indefinite. 
In claim 21, line 4, it is unclear what "using" encompasses. How is the 
second threshold adjust implantation process used to form source/drain 
region of the fourth transistor device? Therefore, the claim is indefinite. 
Also see claim 28, lines 3 and 6, for the same problem with the "using". 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 



patented and the prior art are sucn mat me auujc^i mu^, ^ « . ... 

at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 



4. Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lin et al (US '082) in view of Takahashi (US '109). 



Claim Rejections - 35 USC § 103 



~ — u«+..,™r» +h Q enhiort mattpr snildht to be 
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Lin teaches a method of fabricating MOSFET transistors in a semiconductor 
device, comprising (see figures 1, 2A-2F, and 3A-3E and col. 1, line 10 to 
col. 7, line 5): 

implanting a first transistor region associate with a first transistor device 
(NMOS) 208 in the semiconductor device by a first implantation to adjust a 
threshold voltage associated with the first transistor device; 
implanting a portion of a second transistor region associated with a second 
transistor device (PMOS) 210 in the semiconductor device to form a 
source/drain region 250 associated with the second transistor device by a 
second implantation; 

forming a first gate oxide structure 204a having a first thickness overlying a 
channel region in the first transistor region; 

forming a second gate oxide structure 204b having a second thickness 
overlying a channel region of the second transistor region, the second 
thickness being greater than the first thickness; 
implanting a portion of the first transistor region to form a source/drain 
region associated with the first transistor device using a third implantation, 
implanting a third transistor region associated with a third transistor device 
(NMOS) 212 in the semiconductor device by a fourth implantation to adjust a 
threshold voltage associated with the third transistor device; 

transistor device (PMOS) 206 in the semiconductor device to form a 
source/drain region associated with the fourth transistor device by fifth 
implantation; 

forming a third gate oxide structure 204a having a third thickness overlying a 
channel region in the third transistor region; 
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forming a fourth gate oxide structure having a fourth thickness overlying a 
channel region in the fourth transistor region, the fourth thickness being 
greater than the third thickness; 

implanting a portion of the third transistor region to form a source/drain 
region associated with the third transistor device by sixth implantation; 
With respect to claims 6 and 16, the use of phosphorus in forming threshold 
voltage and source/drain region is well-known to one of ordinary skill in the 
art of making semiconductor devices. 

With respect to claim 7, Lin fails to teach the implantation energy and dose 
for the threshold voltage and source/drain region implants. 
However, it would have been obvious to one of ordinary skill in the art of 
making semiconductor devices to determine the workable or optimal value 
for the implantation energy and dose for the threshold voltage and 
source/drain region implants through routine experimentation and 
optimization to obtain optimal or desired device performance because the 
implantation energy and dose for the threshold voltage and source/drain 
region implants are a result-effective variables and there is no evidence 
indicating that the implantation energy and dose for the threshold voltage 
and source/drain region implants are critical and it has been held that it is not 
inventive to discover the optimum or workable ranges of a result-effective 



MPEP 2144.05. 

Further with respect to claim 7, Lin teaches doing the punch-through 
plantations in the third and fourth transistor devices but fails to teach the 
plantation energy and dose for the punch-through implantations. 
However, it would have been obvious to one of ordinary skill in the art of 
making semiconductor devices to determine the workable or optimal value 
for the implantation energy and dose for the punch-through implantations 



im 
im 
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through routine experimentation and optimization to obtain optima! or desired 
device performance because the implantation energy and dose for the punch- 
through implantations are a result-effective variables and there is no 
evidence indicating that the implantation energy and dose for the punch- 
through implantations are critical and it has been held that it is not inventive 
to discover the optimum or workable ranges of a result-effective variable 
within given prior art conditions by routine experimentation. See MPEP 
2144.05. 

With respect to claims 8 and 1 2, the use of boron in forming threshold 
voltage and source/drain region is well-known to one of ordinary skill in the 
art of making semiconductor devices. 

With respect to claims 9, 11, 13, and 1 7, it would have been obvious to one 
of ordinary skill in the art of making semiconductor devices to determine the 
workable or optimal value for the implantation energy and dose through 
routine experimentation and optimization to obtain optimal or desired device 
performance because the implantation energy and dose are a result-effective 
variables and there is no evidence indicating that the implantation energy and 
dose are critical and it has been held that it is not inventive to discover the 
optimum or workable ranges of a result-effective variable within given prior 
art conditions by routine experimentation. See MPEP 2144.05. 

source/drain region is well-known to one of ordinary skill in the art of making 
semiconductor devices. 

Lin teaches that the first gate oxide structures has a first thickness and the 
second gate oxide structures has a second thickness but fails to the values 
for the first and second thicknesses as recited in present claims 14 and 15. 
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However, it wouid have been obvious to one of ordinary skill in the art of 
making semiconductor devices to determine the workable or optimal value 
for the thicknesses for the first and second gate oxide structures through routine 
experimentation and optimization to obtain optimal or desired device 
performance because the thicknesses for the first and second gate oxide 
structures are result-effective variables and there is no evidence indicating that 
the thicknesses for the first and second gate oxide structures are critical and it has 
been held that it is not inventive to discover the optimum or workable ranges 
of a result-effective variable within given prior art conditions by routine 
experimentation. See MPEP 2144.05. 

Lin teaches that the threshold voltage region of the first transistor device and 
the source/drain or LDD region of the second transistor device are formed by 
two separate implantation processes but fails to teach that the threshold 
voltage region of the first transistor device and the source/drain or LDD 
region of the second transistor device are formed by a single implantation 
process as recited in present claim 1 . 

Takahashi teaches a process of making semiconductor devices in which a 
plurality of active semiconductor regions are formed simultaneously. See col. 
33 lines 35-45. 



semiconductor devices to form the threshold voltage region of the first 
transistor device and the source/drain or LDD region of the second transistor 
device in Lin's method because in doing so the number of steps and 
manufacturing cost can be reduced. See col. 33, lines 35-45. 
Lin teaches that the threshold voltage region of the third transistor device 
and the source/drain or LDD region of the fourth transistor device are formed 
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by two separate implantation processes but fails to teach that the threshold 
voltage region of the third transistor device and the source/drain or LDD 
region of the fourth transistor device are formed by a single implantation 
process as recited in present claim 1 . 

Takahashi teaches a process of making semiconductor devices in which a 
plurality of active semiconductor regions are formed simultaneously. See col. 
33, lines 35-45. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the threshold voltage region of the third 
transistor device and the source/drain or LDD region of the fourth transistor 
device in Lin's method because in doing so the number of steps and 
manufacturing cost can be reduced. See col. 33, lines 35-45. 



5. Claims 18, 19, 20, 21, 22, 23, 24, and 25 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Lin et al (US '082) in view of Takahashi (US 

'109). 

Lin teaches a method of fabricating MOSFET transistors in a semiconductor 
device, comprising (see figures 1, 2A-2F, and 3A-3E and col. 1, line 10 to 
col. 7, line 5): 

a first implantation process; 

forming a source/drain region 250 of a second transistor device 210 (PMOS) 
by a second implantation process, wherein the forming of the source/drain 
region further comprises forming a LDD region of the second transistor 

device; 

forming a first gate oxide structure 204a of the first transistor device having 
a first thickness; 
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forming a second gate oxide structure 204b of the second transistor device 
having a second thickness, the second thickness being greater than the first 

thickness; 

adjusting a threshold voltage 218 of a third transistor device 206 (PMOS) by 
third implantation process; 

forming a source/drain region 250 of a fourth transistor device 210 (PMOS) 
by a fourth implantation process, wherein the forming of the source/drain 
region further comprises forming a LDD region of the fourth transistor 



Lin teaches that the threshold voltage region of the first transistor device and 
the source/drain or LDD region of the second transistor device are formed by 
two separate implantation processes but fails to teach that the threshold 
voltage region of the first transistor device and the source/drain or LDD 
region of the second transistor device are formed by a single implantation 
process as recited in present claim 18. 

Takahashi teaches a process of making semiconductor devices in which a 
plurality of active semiconductor regions are formed simultaneously. See col. 
33, lines 35-45. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the threshold voltage region of the first 

device in Lin's method because in doing so the number of steps and 
manufacturing cost can be reduced. See col. 33, lines 35-45. 
Lin teaches adjusting the threshold voltage 226 of the first transistor device 
208 using boron but fails to teach that the source/drain or LDD region is 
formed using boron ion as recited in present claim 24. 



device. 
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However, the use of boron in forming source/drain or LDD region of the MOS 
device is well-known to one of ordinary skill in the art of making 
semiconductor devices. 

Lin teaches adjusting the threshold voltage 226 of the third transistor device 
208 using phosphorus but fails to teach that the source/drain or LDD region 
is formed using phosphorus ion as recited in present claim 25. 
However, the use of phosphorus in forming source/drain or LDD region of the 
MOS device is well-known to one of ordinary skill in the art of making 
semiconductor devices. 



6. Claims 26 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Lin et al (US '082) in view of Takahashi (US '109). 

Lin teaches a method of forming a source/drain region in a semiconductor 
device, comprising (see figures 1, 2A-2F, and 3A-3E and col. 1, line 10 to 
col. 7, line 5): 

implanting a first transistor region using boron or phosphorus to adjust a 
threshold voltage associated with the first transistor device 208 by a first 
implantation process; and 

implanting a portion of a second transistor region using boron or phosphorus 
to form a source/drain region 250 associated with a second transistor device 

Lin teaches that the threshold voltage region of the first transistor device and 
the source/drain of the second transistor device are formed by two separate 
implantation processes but fails to teach that the threshold voltage region of 
the first transistor device and the source/drain region of the second transistor 
device are formed by a single implantation process as recited in present 
claim 26. 
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Takahashi teaches a process of making semiconductor devices in which a 
plurality of active semiconductor regions are formed simultaneously. See col. 
33, lines 35-45. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the threshold voltage region of the first 
transistor device and the source/drain region of the second transistor device 
in Lin's method because in doing so the number of steps and manufacturing 
cost can be reduced. See col. 33, lines 35-45. 



7. Claims 28, 29, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin et al (US '082) in view of Takahashi (US '109). 

Lin teaches a method of fabricating a semiconductor device, comprising (see 

figures 1 , 2A-2F, and 3A-3E and col. 1 , line 1 0 to col. 7, line 5): 

implanting an active region of a low voltage NMOS device 208 (thinner gate 

oxide implies low voltage) by a first implantation of boron; 

implanting source/drain regions of a high voltage PMOS device 210 (thicker 

gate oxide implies high voltage) by a second implantation; 

implanting an active region of a low voltage PMOS device 206 by a third 

implantation of phosphorus; 

implanting source/drain regions of a high voltage NMOS device 212 by a 

forming polysilicon gate structures 246 associated with the high and low 
voltage NMOS and PMOS devices; 

forming sidewall spacers 248 on opposite sides of the polysilicon gate 
structures; 

forming a first gate oxide structure 204a over the low voltage NMOS and 
PMOS devices having a first thickness; 
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forming a second gate oxide structure 204b over the high voltage NMOS and 
PMOS devices having a second thickness, the second thickness being 
greater than the first thickness; 

implanting source/drain regions associated with the low voltage NMOS 
device by a fifth implantation; and 

implanting source/drain regions associated with the low voltage PMOS 
device by a sixth implantation. 

Lin teaches that the threshold voltage or active region of the low voltage 
NMOS device and the source/drain or LDD region of the high voltage PMOS 
device are formed by two separate implantation processes but fails to teach 
that the threshold voltage region of the low voltage NMOS device and the 
source/drain or LDD region of the high voltage PMOS device are formed by a 
single implantation process as recited in present claim 28. 
Takahashi teaches a process of making semiconductor devices in which a 
plurality of active semiconductor regions are formed simultaneously. See col. 
33, lines 35-45. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the threshold voltage region of the low 
voltage NMOS device and the source/drain or LDD region of the high voltage 
PMOS device in Lin's method because in doing so the number of steps and 

Lin teaches that the threshold voltage or active region of the low voltage 
PMOS device and the source/drain or LDD region of the high voltage NMOS 
device are formed by two separate implantation processes but fails to teach 
that the threshold voltage region of the low voltage PMOS device and the 
source/drain or LDD region of the high voltage NMOS device are formed by a 
single implantation process as recited in present claim 28. 
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Takahashi teaches a process of making semiconductor devices in which a 
plurality of active semiconductor regions are formed simultaneously. See col. 
33, lines 35-45. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the threshold voltage region of the low 
voltage PMOS device and the source/drain or LDD region of the high voltage 
NMOS device in Lin's method because in doing so the number of steps and 
manufacturing cost can be reduced. See col. 33, lines 35-45. 
Lin teaches adjusting the threshold voltage 226 of the low voltage NMOS 
device using boron but fails to teach that the source/drain or LDD regions of 
the high voltage PMOS device are formed using boron ion as recited in 
present claim 28. 

However, the use of boron in forming source/drain or LDD region of the MOS 
device is well-known to one of ordinary skill in the art of making 
semiconductor devices. 

Lin teaches adjusting the threshold voltage of the low voltage PMOS device 
using phosphorus but fails to teach that the source/drain or LDD regions of 
the high voltage NMOS device are formed using phosphorus ion as recited in 
present claim 28. 

However, the use of phosphorus in forming source/drain or LDD region of the 
semiconductor devices. 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Long Pham whose telephone number is 703- 
308-1092. The examiner can normally be reached on M-F, 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Wael Fahmy can be reached on 703-308-4918. The fax 



Conclusion 
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phone numbers for the organization where this application or proceeding is 
assigned are 703-746-4082 for regular communications and 703-746-4082 for 
After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703- 
308-0956. h JJ^ 

Long Pham 
Primary Examiner 
Art Unit 2823 
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